Wheat, the main ingredient of the leavened flat bread (naan) has low quality protein because it is deficient in certain essential amino acids. In countries like Pakistan wheat, the main source of protein for general masses needs selection/supplementation with some good protein source. Various levels (5, 10, 15, 20 and 25%) of chickpea flour and glycerol monostearate (GMS) emulsifier (0.2, 0.4, 0.6, 0.8 and 1.0%) were therefore added to the flours of two Pakistani wheat varieties (LU-26 and 31) for naan production and quality improvement respectively on storage (0, 12 and 24 h). The addition of chickpea flour proportionately affected the proximate composition of the composite flours and sensory characteristics of the naans. Wheat variety LU-26 was ranked highest at 10% addition of chickpea flour and 0 h storage. With 15% supplementation, the nutrition of the naan was enhanced but its textural quality deteriorated which was improved adding 0.4% GMS.
Introduction
In most of the Asian countries especially Pakistan, the most commonly consumed least expensive products are chapaties, rotis and naans using almost 80% of the total wheat production. These are the primary, and cheapest sources of protein and calories in the diet. Among the food products where composite flour is employed including biscuits, cookies and breads, naan (leavened flat bread) is getting popularity because of better digestibility and greater storage life which makes it an economic source of protein.
Wheat being the main ingredient of naan has relatively low quality protein due to deficiency of some essential amino acids like lysine and threonine (Sabanis et al., 2006) . In the people who mainly depend upon wheat for their protein requirements, protein malnutrition may ensue if it is not selected/made up with some rich source of quality protein.
Among the available sources, chickpea being a rich source of essential amino acids has great potential to serve this purpose. Therefore due to the easy and ample supply in the Asian countries including Pakistan, chickpea flour was added to wheat flour for making the composite flour in order to improve its amino acid profile.
Chickpea is a popular crop which due to its balanced amino acid profile and high protein bioavailability has been considered as a suitable source of dietary protein (Zhang et al., 2007; Muhammad et al., 2011) . Its flour is used in several dishes and as a supplement in weaning food mixes, bread and biscuits (Alajaji and El-Adawy, 2006 ). Protein fortification to the level of 4.25 − 6.6% could be achieved making blends of wheat flour with chick pea flour (Jisha et al., 2010) . The supplementation of lasagne with chickpea flour provides a nutritional and highly protein-stable yet economical product (Sabanis et al., 2006) . The incorporation of chickpea flour into wheat flour increases the mineral and fat contents of pasta, thus increasing the nutritional value of the product (Fuad and Prabhasankar, 2010) . With the increase in the percentage of multigrain blend containing chickpea, the nutritional characteristics of whole-wheat flour increases with respect to ash, protein, fat and dietary fiber contents (Indrani et al., 2011) . Chapatis with improved taste, texture and nutritional quality could be made by replacing whole wheat flour with flours from rice, corn, millets and black gram (Gujral and Ambika, 2002) .
Organoleptic properties of the product are improved with a suitable proportion of chickpea flour, especially at 5 − evaluated at three storage periods (0, 12 and 24 h at room temperature). Sensory evaluation for texture of the naans was performed by an expert panel of judges using visual/ physical inspection method on 10 hedonic scale following standard method (Land and Shephred, 1988) . The panel of judges comprised of 10 people (20 − 40 years old males and females) who were trained for this purpose and used to do sensory evaluations of various food products at the Institute of Food Science and Technology, University of Agriculture, Faisalabad, Pakistan.
Statistical analysis The data obtained from proximate and sensory evaluations was subjected to statistical analysis using Analysis of Variance Technique (Snedecor and Cochran, 1991) . Comparison of means was done through Duncan's Multiple Range Test applied by using the computer software SAS 6.12 Version.
Results and Discussion
Selection of wheat variety through proximate analysis of the composite flours Among different levels of chickpea flour supplementations, the moisture contents varied from 11.67 (25%) to 12.33% (5%) and 11.37 (25%) to 11.90% (5%) for varieties LU-26 and LU-31 respectively (Table 1) . A proportionate decrease in the moisture content took place with 5% to 25% supplementation of chickpea flour. This decrease was due to low level of moisture content in the chickpea flour as compared to wheat flour which resulted decrease in the moisture content of the chickpea blends (Sabanis et al., 2006) .
The ash contents of different levels of chickpea flour supplementations into the flours of wheat varieties LU-26 and LU-31 ranged from 0.68 (5%) to 1.07% (25%) and 0.66 (5%) to 1.10% (25%), respectively (Table 1) . It increased from 5% to 25% with supplementation of chickpea flour in case of both the varieties because chickpea flour has more ash content (3.6%) as compared to wheat flour (1.5% w/w) (Muhammad et al., 2011; Sabanis et al., 2006) . This result is in agreement with other studies where the ash content increased significantly in the supplemented flours containing chickpea made for the nutritional evaluation and shelf life studies of papads, pasta and parotta (Garg and Dahiya, 2003; Goni and Valentin-Gamazo, 2003; Indrani et al., 2011) .
The fat and fibre contents of different levels of chickpea flour supplementations into wheat varieties LU-26 and LU-31 ranged from 1.47 (5%) to 2.18% (25%), 0.51 (5%) to 1.11% (25%) and 1.57 (5%) to 2.25% (25%) and 0.50 (5%) to 1.06% (25%), respectively (Table 1) . These contents also increased proportionately with an increase in the level of chickpea flour into flours of both the wheat varieties due to the higher fat and fiber contents of chickpea flour (Muham-10% w/w substitution and with increases in protein product processing, handling and cooking characteristics deteriorate proportionally. Moreover, highly supplemented dough products have low values of sensory attributes that is unacceptable to consumers. This could be attributed primarily to gluten fraction, which decreases upon being diluted by the added chickpea protein. This swelling property influences the texture of the product and the effect may also be accentuated by the presence of undesirable enzymes or constituents in chickpea flour that interact strongly with gluten proteins thereby inhibiting the development of desirable rheological properties (Sabanis et al., 2006) . The use of emulsifier glycerol monostearate (GMS 0.025 and 0.5%) could have significant effect on the texture of chapati made from wheat flour supplemented with the barley flour (10 and 20% w/w). All the three ingredients prevent staling of chapati exhibiting higher extensibility values after 24 h of storage (Gujral and Gaur, 2005) .
We supplemented wheat (triticum aestivum) flours of two Pakistani varieties with various levels of chickpea flour in order to select variety for making up the deficiency of essential amino acids in a pursuit to provide the masses with high quality affordable source of protein in their daily diets. Various levels of GMS were also added in order to minimize the deteriorating effects of high levels of chickpea flour on the sensory attributes especially texture of the naans during storage.
Materials and Methods
Raw materials Two Pakistani wheat varieties (LU-26 and LU-31) were procured from the Department of Plant Breeding and Genetics, University of Agriculture, Faisalabad, Pakistan and milled to get straight grade flour. The split chickpea (Cicer arietinum) was procured from the local market and milled to fine flour by local mill for the purpose of supplementation. Commercial instant yeast (leavening agent) and GMS (emulsifier) were also purchased from the local market.
Analytical methods The flours of two wheat varieties LU-26 and LU-31 were supplemented with five different levels ( Naan preparation and sensory evaluations The production of traditional plain naan of composite wheat flours was based on natural fermentation and dough disc was baked in a tandoor (mud oven) by following the local method and the proximate contents of all the samples of the composite flours because these were calculated by difference.
In comparison of the composite flours of both wheat varieties, it was observed that composite flour of wheat variety LU-26 got higher values for almost all the parameters as compared to LU-31. The composite flour naans of both wheat varieties containing chickpea flours were prepared for ranking through sensory evaluations at various storage intervals in order to proceed for further studies of quality improvement.
Ranking of composite flour naans through sensory evaluation at various storage periods 1) Colour
The mean score of varieties, levels of supplementations and storage periods for the colour of the naans made from composite flours of both wheat varieties varied from 6.80 (LU-31) to 7.05 (LU-26), 6.09 (25%) to 7.41 (10%) and 6.39 (0 h) to 7.31 (24 h), respectively (Tables 2, 3 and 4). The maximum score for colour was awarded to the naans containing 10% chickpea flour which was affected with an increase or decrease in the level of chickpea flour. This result is in agreement with the finding (Sabanis et al., 2006) who found cooked lasagne with the pleasant yellow colour which was made from durum wheat containing chickpea flour up to 10% w/w. Similarly, in another study north Indian parotta mad et al., 2011) . This result is in agreement with the findings (Indrani et al., 2011) who found an increase in the fat and fibre contents by 1.3 and 1.1 times respectivley during composition evaluation of north Indian Parotta made from multigrain blend containing chickpea. The fat content of the extrudates made from flour blends containing chickpea flour ranged from 1.00 − 2.15% (Jisha et al., 2008 (Jisha et al., , 2010 .
The protein content in all levels of chickpea flour supplementations into the flours of wheat varieties LU-26 and LU-31 ranged from 12.47 (5%) to 14.26% (25%) and 12.44 (5%) to 14.24% (25%) respectively (Table 1) . A proportionate increase in the protein content took place with the addition of chickpea flour into flours of both the wheat varieties which is in agreement with earlier findings (Muhammad et al., 2011; Garg and Dahiya, 2003; Jisha et al., 2010; Indrani et al., 2011) who found 1.3 times increase in the protien content while composition evaluation of the north Indian parotta made from multigrain blend containing chickpea. The increase in protein content was due to higher protein content of chickpea flour as compared to wheat flour. The protein content with the addition of chickpea increases and so does the nutritional value of the product (pasta) produced with this flour. Since chickpea flour is gluten-free the amount of gluten decreases as the concentration of chickpea flour increases (Sabanis et al., 2006) . The tendency of the proteins to aggregate and the enhanced interactions of the gluten network of wheat cause an increase in the protein concentration of chickpea dough (Muhammad et al., 2011) .
The nitrogen-free extract among all the levels of composite flours of the varieties LU-26 and LU-31 varied from 81.37 (25%) to 84.84% (5%) and 81.34 (25%) to 84.81% (5%) respectively (Table 1) . A 5% level of gram flour supplementation had higher nitrogen free extract than all other levels which were non-significant statistically. The values of nitrogen-free extract showed a decreasing trend from 5% to 25% increase of chickpea flour in case of both wheat varieties. These results are proportionate to the percent values of High Quality Naan with Enhanced Storability Means sharing similar letter(s) are statistically non-significant at 5% probability. Means sharing similar letter(s) are statistically non-significant at 5% probability.
ies varied from 6.23 (LU-31) to 6.46 (LU-26), 5.86 (15%) to 6.87 (5%) and 5.51 (24 h) to 6.88 (0 h), respectively (Tables 2,  3 and 4). Fresh naans had maximum chewiness score which decreased with the passage of time during storage. This decreasing trend might be due to loss of moisture, getting firm crumb with the passage of time. Maximum chewiness was observed for 5% followed by 10% supplementation level showing a decreasing trend with an increase in the chickpea flour proportion. Chewiness is related to the hardness or softness of the product which also determins the eating quality. In another study with an increase in the multigrain blend containing chickpea for the production of north Indian parotta, there appeared a loss in chewiness and increase in residue formation in the mouth (Indrani et al., 2011) .
4) Flavour
The mean score of varieties, levels of supplementations and storage periods for the flavour of the naans made from composite flours of both wheat varieties varied from 6.44 (LU-31) to 6.46 (LU-26), 6.32 (5%) to 6.66 (10%) and 5.89 (24 h) to 6.75 (12 h), respectively (Tables 2, 3 and 4). Flavour got the maximum score at 12 h of storage. The reason might be the evaporation of moisture and concentration of flavouring compounds during storage as a result of which the flavour was enhanced. The maximum score was given to the naans made from composite flour containing 10% chickpea flour which decreased with increase in chickpea flour proportion. These results are in agreement with the results (Siddique, 1989) who found that mean scores for flavour decreased with an increase in the amount of composite flour blends containing chickpea and the chapaties remained acceptable up to 10 % level of replacement.
5) Taste
The mean score of varieties, levels of supplementations and storage periods for the taste of the naans made from composite flours of both wheat varieties varied from 5.60 (LU-31) to 6.63 (LU-26), 5.89 (10%) to 6.46 (5%) and 5.21 (24 h) to 7.09 (0 h), respectively (Tables 2, 3 and 4). Taste of the freshly prepared naans ("0" h) got the maximum score but reduced with the passage of time which might be due to staling of the naans and lack of freshness. The best had yellowish layers which was also referred might be due to the presence of chickpea in the multigrain blend (Indrani et al., 2011) . The maximum score of the naans after 24 h followed by 12 and 0 h periods of storage could be due to fading with the passage of time.
2) Fracturability The mean score of varieties, levels of supplementations and storage periods for the fracturability of the naans made from composite flours of both wheat varieties varied from 5.87 (LU-31) to 6.05 (LU-26), 5.24 (25%) to 7.21 (10%) and 5.53 (12 h) to 6.36 (0 h), respectively (Tables 2, 3 and 4). Maximum score for fracturability of the naans was given to the fresh product at 0 h period of storage which might be due to the freshness of the naans. Freshly baked naans have a good fracturability characteristic due to being hot after baking. A 10% supplementation level was awarded highest score followed by 15% supplementation level. A decrease in the mean score was observed with an increase in the level of supplementation. These findings are in agreement with the findings (Jisha et al., 2008) who found the range of score between 6.33 and 7.11 in case of chapaties prepared from composite flours containing chickpea.
3) Chewiness The mean score of varieties, levels of supplementations and storage periods for the chewiness of the naans made from composite flours of both wheat variet- Means sharing similar letter(s) are statistically non-significant at 5% probability. Means sharing similar letter(s) are statistically non-significant at 5% probability.
for colour of the biscuits containing chickpea flour and GMS was observed during storage. In the present study, the naans containing a level of 0.4% GMS were ranked first by the panelists, which is again in agreement with the result (Elahi et al., 1999) where same level of GMS incorporation in biscuits was reported to improve quality.
2) Fracturability
The mean score of GMS levels and storage periods for the fracturability of the naans made from composite flours of wheat variety LU-26 containing 15% chickpea flour varied from 5.10 (1.0%) to 6.81 (0.4%) and 5.94 (24 h) to 6.55 (0 h), respectively (Tables 4 and 5 ). The composite flour naans containing 0.4% GMS got maximum score and it is helpful in restraining the changes that normally occur during storage. This is reported in a study where the composite flour containing barley flour (10 − 20%) and GMS (0.25 − 0.5%) restrained staling and helped bringing the quality of stored chapati closer to the fresh (Gujral and Gaur, 2005) .
3) Chewiness The mean score of GMS levels and storage periods for the Chewiness of the naans made from composite flours of wheat variety LU-26 containing 15% chickpea flour varied from 4.89 (1.0%) to 6.90 (0.2%) and 5.11 (24 h) to 6.54 (0 h), respectively (Tables 4 and 5 ). Chewiness of the naans also decreased with the passage of time and the GMS level 0.2% was ranked highest as it alters pasting properties of the flour (Ravi et al., 1999) .
4) Flavour
The mean score of GMS levels and storage periods for the naans made from composite flours of wheat variety LU-26 containing 15% chickpea flour varied from 6.84 (1.0%) to 7.01 (0.8%) and 6.41 (24 h) to 7.37 (0 h), respectively (Tables 4 and 5 ). The mean scores of flavour for the three storage periods decreased significantly from 0 to 24 h. The aroma compounds of freshly baked bread evaporate or entrape preferentially by amylose helices which occur in the crumb and decrease rapidly on storage due to oxidation or other reactions. The crumb structure also changes and taste was observed by the judges at 5% addition of chickpea flour. This finding is in agreement with another study where lasagne prepared from 5% w/w chickpea flour had a fine taste and was placed first in the preferences of the panellists (Sabanis et al., 2006) . In another study the score for the taste decreased markedly above 30% replacement of wheat flour with matri flour (Ullah, 1990) .
6) Overall texture The mean score of varieties, levels of supplementations and storage periods for the overall texture of the naans made from composite flours of both wheat varieties varied from 5.54 (LU-31) to 5.72 (LU-26), 4.78 (25%) to 6.67 (10%) and 4.58 (24 h) to 6.36 (0 h), respectively (Tables 2, 3 and 4). The maximum score was attained by a level of 10% followed by 15% supplementation with chickpea flour. These results are in line with the findings (Siddique, 1989) who found a decrease in the score of the overall texture with an increase in the supplementation level. Another determinant of texture is decrease in the shear force indicating improvement in the north Indian parotta texture having chickpea in its formulation (Indrani et al., 2011) .
From the above discussion, it is evident that sensory evaluation ranked 10% supplementation level highest for the fresh naans made from the variety LU-26. With 15% supplementation of chickpea flour, the nutritive value of the naans was enhanced but their sensory characteristics especially texture was deteriorated with the passage of time which needed improvement.
Improvement in the quality/texture of the composite flour naan for better storability using emulsifer and its verification by sensory evaluations Since, 15% level of chickpea flour addition improved the naan's nutrition but its texture was deteriorated with the passage of time. In order to get improvement in the textural quality of the naan, various levels (0.2, 0.4, 0.6, 0.8 and 1.0%) of GMS were added to 15% supplementation of chickpea flour into the flour of wheat variety LU-26. Naans prepared from the composite flours containing 15% chickpea flour and five levels of GMS were again subjected to sensory evaluation at three storage periods (0, 12 and 24 h) for colour, folding ability, chewability, flavour, taste and texture of the naans.
1) Colour The mean score of GMS levels and storage periods for the colour of the naans made from composite flours of wheat variety LU-26 containing 15% chickpea flour varied from 5.95 (1.0%) to 7.35 (0.4%) and 6.16 (24 h) to 7.38 (0 h), respectively (Tables 4 and 5 ). Colour of the composite flour naans faded with the passage of time because on storage due to moisture adsorption, the crust loses its crispiness and glossiness (Belitz and Grosch, 1999) . The results of this study are in agreement with earlier findings (Elahi et al., 1999) . According to them, a decline in the quality score High Quality Naan with Enhanced Storability Means sharing similar letter(s) are statistically non-significant at 5% probability.
Conclusion
The composite flours of the wheat variety LU-26 got higher nutritive value and with 10% supplementation of chickpea flour, the sensory characteristics of its composite flour naans were top ranked at 0 h storage period compared to LU-31. Sensory appeals of the composite flour naans started deteriorating from 15% to 25% supplementation though having enhanced nutritive quality. So, different levels of GMS were tried to improve naan quality which showed that wheat variety LU-26 with 15% chickpea flour and 0.4% GMS was top ranked for almost all the parameters of sensory evaluation especially texture which was still acceptable even after 24 h storage at room temperature.
becomes firm losing its elasticity and juiciness as a result of which it crumbles easily (Belitz and Grosch, 1999) .
5) Taste
The mean score of GMS levels and storage periods for the taste of the naans made from composite flours of wheat variety LU-26 containing 15% chickpea flour varied from 6.55 (1.0%) to 7.05 (0.2%) and 6.25 (24 h) to 7.23 (0 h), respectively (Tables 4 and 5 ). Taste got the maximum scores for the fresh naans which declined afterwards and the level of 0.2% GMS achieved the maximum score. During baking the emulsifiers form complexes with starch constituents which retard starch retrogradation, the so called staling defect of the crumb proceeding at different rates with amylose and amylopectin (Belitz and Grosch, 1999) .
6) Overall texture The mean score of GMS levels and storage periods for the overall texture of naans made from composite flours of wheat variety LU-26 containing 15% chickpea flour varied from 5.46 (1.0%) to 7.31 (0.4%) and 6.21 (24 h) to 6.83 (0 h), respectively (Tables 4 and 5 ). The freshly consumed naans containg 0.4% GMS got maximum score followed by 12 and 24 hrs storage periods which is similar to the findings (Elahi et al., 1999) .
In baked and other cereal based products, the emulsifiers function primarily to complex starch (amylose), strengthen protein (gluten/gluten interaction) and improve aeration (amount of air trapped into batter reducing surface tension of the aqueous phase). One of the primary factors used by consumers to assess the quality of bread and other baked products is freshness, a textural property of the crumb and crust. To improve bread crumb softness, emulsifiers are generally used in the range of 0.3 − 0.6% (Fuad and Prabhasankar, 2010) . In a study (Kaur et al., 2004 ) the textural properties of noodles were observed to have substantial change by GMS incorporation which decreases the swelling power and solubility of starch as a result of which noodles show lower values of hardness, cohesiveness, gumminess, chewiness, and springiness on texture profile analysis.
From storability perspective, though naans at 0 h storage period were top ranked but they still showed acceptability until 24 h storage period. The addition of 0.75% of GMS retards the staling of starch in the chapatis stored at 29 ± 1C. On storage (10 days), the moisture content becomes higher and percentage reduction of moisture remains lower in GMScontaining chapatis. This is because of the ability of GMS to form a complex with helical regions of starch, i.e., the straight-chain hydrophobic portion of emulsifiers complex with the helical section of amylose and amylopectin (Nuessli et al., 2000) . The incorporation of additives like GMS and use of composite flours appear feasible as a means to restrain staling thereby affecting flat bread (chapatti) texture (Gujral and Gaur, 2005) .
